Alcohol and marijuana use expectancies are presumed to be drug-specific, but prospective study of this assumption is lacking. In addition, these associations may operate differently for adults with attentiondeficit/hyperactivity disorder (ADHD) histories, as expectancies have been found to be less associated with alcohol and marijuana use among this population. The first aim of the present study was to investigate whether associations between alcohol and marijuana expectancies and substance use were specific to the substances they assess. The second aim was to determine whether these associations differed as a function of ADHD history. Participants (N ϭ 491; 281 ADHD, 210 non-ADHD) were young adults followed longitudinally between ages 21 to 23 and 29 as part of the Pittsburgh ADHD Longitudinal Study (PALS). Autoregressive models were estimated separately for positive and negative expectancies for frequency of alcohol and marijuana use and compared between ADHD groups. Although there were exceptions, results generally support the specificity of associations between outcome expectancies and respective substance use both concurrently and prospectively, but this specificity was primarily present for those without a history of ADHD. These findings suggest that young adults perceive and respond distinctly to the effects of alcohol and marijuana, but a history of ADHD may interfere with this process. These findings also extend our prior cross-sectional findings that expectancies are less associated with alcohol and marijuana use for individuals with ADHD histories. Additional research examining implicit cognitions is needed to further examine risk for substance use among those with ADHD histories.
Attention-deficit/hyperactivity disorder (ADHD) is one of the most common behavioral health diagnoses of childhood and consists of symptoms of inattention, impulsivity, hyperactivity, and impairment in multiple domains that continue into adolescence and adulthood (American Psychiatric Association [APA], 2013; Barkley, Murphy, & Fischer, 2008; Hechtman et al., 2016) . Among these impairments, children with ADHD are at increased risk for problematic alcohol and marijuana use outcomes in adulthood compared with peers without a childhood diagnosis of ADHD (Charach, Yeung, Climans, & Lillie, 2011; Groenman, Janssen, & Oosterlaan, 2017; Lee, Humphreys, Flory, Liu, & Glass, 2011; Molina, Pelham, Gnagy, Thompson, & Marshal, 2007 .
Substance use expectancies are cognitions that refer to an individual's beliefs about the positive and negative effects that occur from using a substance (Donovan, Molina, & Kelly, 2009; Jones, Corbin, & Fromme, 2001; Wardell & Read, 2013) . Higher positive substance use expectancies are associated with increased substance use and include beliefs such as enhanced sociability or tension reduction (Dunn & Goldman, 1998 , 2000 . Higher negative substance use expectancies, such as cognitive and behavioral impairment, are associated with decreased substance use. However, these associations are often weaker than those for positive expectancies. Although substance use expectancies have consistently been established as an influence on substance use, almost no research has examined whether expectancies contribute to substance use more generally as opposed to the specific substance they purport to assess. In addition, it is unclear whether expectancies have the same prospective associations with substance use for all individuals. Specifically, substance use expectancies may operate differently among those with heightened impulsivity and cognitive deficits, such as young adults with a childhood diagnosis of ADHD. The purpose of the current study was to prospectively examine the specificity of substance use expectancies to the substances they directly assess and determine whether these associations differed due to ADHD history among a sample of young adults.
Specificity of Substance Use Expectancies
Co-use of alcohol and marijuana is common among young adults (Barrett, Darredeau, & Pihl, 2006; Collins, Ellickson, & Bell, 1998; Pape, Rossow, & Storvoll, 2009; Yurasek, Aston, & Matrik, 2017) . Approximately 11% of drinkers report also using marijuana in the last year (Subbaraman & Kerr, 2015) , and almost half of young adults who reported marijuana use in the last 30 days reported simultaneous alcohol use (Haas et al., 2015) . Use of alcohol and marijuana within the same period of time is not only associated with an increased frequency and quantity of substance use but also increases the likelihood of experiencing consequences related to substance use (Hayaki, Anderson, & Stein, 2016; Subbaraman & Kerr, 2015) . As such, it is important to understand the factors that may influence use of both substances.
Previous studies of substance use expectancies have tended to examine individual substances in isolation. For example, studies have used separate measures of expectancies for alcohol and marijuana and examined the associations between expectancies and use separately for each substance (Anderson et al., 2014; D'Amico et al., 2015; Stoddard & Pierce, 2016; Tucker et al., 2014) . Substance use expectancies are assumed to operate specific to the substance they assess (e.g., alcohol expectancies relate only to alcohol use and marijuana expectancies relate only to marijuana use) due to the distinct pharmacologic effects that various substances exert (e.g., sedation and stimulation for alcohol, euphoria and anxiety or antianxiety for marijuana; Ashton, 2001; Bushman & Cooper, 1990; Levenson, Sher, Grossman, Newman, & Newlin, 1980; Williams, Goldman, & Williams, 1981) . There is some evidence that expectancies may contribute to substances other than what they directly measure (McCarthy & Thompsen, 2006) , which may partly reflect generalized activation of reward circuitry by all drugs or be associated with a higher frequency of the co-use of the substances examined (Di Chiara & Bassareo, 2007) . However, McCarthy and Thompsen (2006) , the only study of which we are aware that examined specificity of expectancy-substance use associations, measured expectancies only in relation to alcohol and smoking. Examination of the specificity of substance use expectancies is lacking for alcohol and marijuana use, some of the most common forms of substance use, including co-use, among young adults, in the current literature. Establishing the specificity, or lack thereof, of the associations between substance use expectancies and these frequently used substances may provide important information about why these substances are often used by the same people and can increase understanding about common and unique cognitions across substances.
ADHD and Substance Use Expectancies
Recent research has indicated that substance use expectancies do not always operate equivalently for individuals with, and without, ADHD diagnoses or symptoms. Specifically, research on adolescents and young adults with a history of diagnosed childhood ADHD found that measures of substance use expectancies were less associated with the substances they assess for the ADHD versus the non-ADHD groups (Harty, Pedersen, Gnagy, Pelham, & Molina, 2015; Pedersen, Harty, Pelham, Gnagy, & Molina, 2014) . These findings suggest that individuals with ADHD histories may utilize expectancies differently from same-age peers without childhood ADHD. For example, those with childhood ADHD, compared to those without, may rely less on explicit cognitions when making decisions about substance use due to the cognitive difficulties that characterize the disorder (Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005) . It is also possible that poor inhibitory control might strengthen expectancy-substance use associations among young adults with ADHD histories, but our prior findings have generally not supported this alternative hypothesis (Harty et al., 2015; Pedersen et al., 2014) .
It is also important to note that previous work examining ADHD symptoms and expectancies has predominantly consisted of crosssectional studies of community samples that primarily relied on self-reported symptoms of young adults who did not meet diagnostic thresholds for ADHD (Dattilo, Murphy, Van Eck, & Flory, 2013; Elmore, Nikolas, & Canu, 2018) . This means that previous samples may not have included young adults with limited insight into their symptoms and impairment, as has been documented among those with childhood ADHD followed into adulthood (Barkley, Fischer, Smallish, & Fletcher, 2002; Sibley et al., 2017) . Due to differences in memory, encoding, and executive function, the development of substance specific cognitions may be diminished for individuals with a history of ADHD.
Primary Aims
The purpose of the current study was to assess the specificity of the prospective associations between positive and negative alcohol and marijuana expectancies and alcohol and marijuana use throughout young adulthood for individuals with and without a history of ADHD. We hypothesized that the associations between substance use expectancies and substance use would generally be substance-specific, not only concurrently, but also prospectively. However, due to diminished associations between expectancies and substance use previously found among those with childhood ADHD (Harty et al., 2015; Pedersen et al., 2014) , we also hypothesized that these drug specific associations would be stronger over time for participants without a history of ADHD compared with those with a history of ADHD.
Method Procedure
The participants were from a longitudinal study of individuals with and without childhood ADHD (Pittsburgh ADHD Longitudinal Study [PALS] 
Sample
ADHD sample. Participants were selected for the PALS study due to their diagnosis of ADHD and participation in a summer treatment program (STP) for children with ADHD (Pelham & Hoza, 1996) . As part of participating in the STP, childhood ADHD was diagnosed with DSM-III-R or DSM-IV (APA, 1987 (APA, , 1994 ADHD criteria at the ADD Clinic at Western Psychiatric Institute and Clinic, in Pittsburgh, Pennsylvania between 1987 and 1996. Participants were initially referred for treatment by schools, physicians, mental health workers, or their parents. Average age at this diagnostic evaluation was 9.40 years old (SD ϭ 2.27, range ϭ 5.0 -16.92, 90% were ages 5 to 12).
Diagnostic information for the participants with ADHD was collected using standardized parent and teacher DSM-III-R and DSM-IV symptom rating scales and a standardized semistructured diagnostic interview administered to parents by a PhD-level clinician (APA, 1987 (APA, , 1994 Pelham, Gnagy, Greenslade, & Milich, 1992) . It also included queries about other comorbidities (instrument available on request). Two PhD-level clinicians independently reviewed all ratings and interviews to confirm DSM diagnoses and when disagreement occurred, a third clinician reviewed the file and the majority decision was used. Exclusion criteria for participation in PALS included a full-scale IQ Ͻ80, a history of seizures or other neurological problems, and/or a history of pervasive developmental disorder, schizophrenia, or other psychotic or organic mental disorders.
Of those eligible for enrollment into PALS (n ϭ 516), 70.5% participated (n ϭ 364; M Age ϭ 17.75, SD Age ϭ 3.39, age range ϭ 11-25). Enrollment into PALS was an average of 8.35 (SD ϭ 2.79) years after childhood diagnosis and STP participation. Although there was some variability in the duration of stimulant medication use following childhood treatment, the majority of the PALS sample (89.9%) used stimulant medication at some point, which prevents meaningful assessment of differences in results based on medication treatment. Enrolled PALS participants were different from nonenrolled on one out of 14 childhood demographic and diagnostic variable comparisons. Parent/teacher ratings of conduct disorder symptoms were lower (t ϭ 3.09, p Ͻ .01) for participants (M ϭ 2.13, SD ϭ 1.93) versus nonparticipants (M ϭ 2.74, SD ϭ 2.19; Cohen's d ϭ .30).
Non-ADHD sample. Participants without ADHD were recruited from the greater Pittsburgh area from several sources (e.g., pediatric practices, university hospital staff newsletter, local schools). A telephone screening with parents gathered basic demographics, history of diagnosis and treatment for ADHD and other behavior problems, including conduct disorder, presence of exclusionary criteria as previously listed for the ADHD participants, and a checklist of ADHD symptoms. Young adults (18ϩ) also provided self-report of the same information. In addition to the exclusion criteria listed for the ADHD sample, individuals who met DSM-III-R (APA, 1987) criteria for ADHD (presence of eight or more symptoms reported by either the parent or young adult), currently or historically, were excluded from the non-ADHD sample. Subthreshold ADHD symptoms and other psychiatric disorders were not exclusions. By design, the ADHD and non-ADHD samples were demographically similar (Molina et al., 2007) .
Subsample for the current study. Data were selected from individuals who participated in at least one of the annual interviews at ages 21 to 23, during some of the peak drinking ages nationally (Linden-Carmichael, Vasilenko, Lanza, & Maggs, 2017) , and at age 29 (N ϭ 491; n ϭ 281 ADHD; n ϭ 210 non-ADHD). The sample was 87% male (N ϭ 429; n ϭ 245 ADHD; n ϭ 184 non-ADHD) and 85% White (N ϭ 417; n ϭ 237 ADHD; n ϭ 180 non-ADHD).
Measures
Alcohol and marijuana use expectancies. Participants selfreported their expectancies at each age about the effects of drinking alcohol on the Comprehensive Effects of Alcohol scale using a 1 (disagree), 2 (somewhat disagree), 3 (somewhat agree), and 4 (agree) scale (CEOA; Fromme, Stroot, & Kaplan, 1993) . Participants also self-reported their expectancies about the effects of using marijuana on an adapted version of the CEOA at each age. For the purposes of the current project, averages of the positive expectancy subscales (20 items total) assessing sociability (eight items, e.g., I would be outgoing), tension reduction (three items, e.g., I would feel calm), courage (five items, e.g., I would be brave and daring), and sexuality (four items, e.g., I would feel sexy) and negative expectancy subscales (18 items total) assessing cognitive/ behavioral impairment (nine items, e.g., I would feel dizzy), risk/ aggression (five items, e.g., I would act tough), and negative self-perception (four items, e.g., my problems would seem worse) were created separately for alcohol use and marijuana use for all ages included in the models. The Cronbach's alphas for the positive and negative domains ranged from .66 to .95, and both scales have been the subject of prior research that did not examine substance specificity (Harty et al., 2015; Pedersen et al., 2014) .
Frequency of alcohol and marijuana use. Participants selfreported their frequency of drinking alcohol in the last 12 months using a 0 (not at all) to 11 (several times a day) scale. A parallel self-report question was used to assess frequency of marijuana use in the last 12 months. Descriptive statistics for substance use at each age can be found in Table 1 .
Covariates. In addition to gender (1 ϭ male, 2 ϭ female) and race (0 ϭ Non-White, 1 ϭ White), childhood socioeconomic advantage was calculated from parents' education and marital status as measured in childhood (ADHD) and at recruitment (non-ADHD), with 0 ϭ low (single parent with high school or less education), 1 ϭ medium (single parent with more than high school or less education or married parent with high school or less education), and 2 ϭ high (married parent with more than high school education or less education). Parental psychopathology was calculated from parent-reported alcohol use disorder (AUD), antisocial personality disorder (ASPD), and depression (major depressive disorder, dysthymia, or depressive disorder not otherwise specified). Diagnoses were based on the Structured Clinical Interview for the DSM-IV Axis I and Axis II disorders, and diagnoses of AUD were supplemented with the Short Michigan Alcoholism Screening Test (First, Gibbon, Spitzer, Williams, & Benjamin, 1997; Selzer, Vinokur, & van Rooijen, 1975) . Each parent was scored as being positive (1) or negative (0) for each diagnosis, and a sum score was calculated that combined scores across parents. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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See colleagues (2012, 2014) for previous use of these covariates.
Analytic Overview
Autoregressive models were estimated separately for positive and negative substance use expectancies for frequency of alcohol and marijuana use in the last year. Autoregressive models allow for the examination of cross-sectional and longitudinal associations between multiple constructs while also considering the stability of an individual construct over time (Box, Jenkins, & Reinsel, 2008) . Cross-sectional associations are modeled as correlations among constructs measured at the same time point, and longitudinal associations, including stability within a construct, are examined using regression of constructs measured at later time points on constructs measured at earlier time points. Because construct stability is included in the model, cross-lagged associations among different constructs can be interpreted as above and beyond variability explained by stability within a construct. Models were estimated in Mplus 7.0 (Muthén & Muthén, 2012) , and maximum likelihood estimation was used to address missing data. ADHD group differences in the associations were tested using chi-square difference tests and successive model estimations (Maruyama, 1998 ). The base model freely estimated all of the associations between substance use expectancies and substance use across groups. In subsequent models, relations were constrained to be equal across groups one at a time, which was followed by testing whether the model fit significantly changed when an association was constrained. A group difference due to childhood ADHD status was identified when there was a statistically significant change in the chi-square statistic. Once identified as different, subsequent model iterations allowed the parameter to be freely estimated, rather than constrained to be equal, across groups.
Results

Expectancy Levels
Although our hypotheses pertained to moderation of expectancysubstance use associations by ADHD history, we first explored mean differences in expectancies to inform interpretation of our results by ADHD group. Participants with ADHD histories reported significantly lower levels of positive substance use expectancies (ADHD: M ϭ 2.17-2.44; non-ADHD: 2.39 -2.76), t(249) ϭ 2.09 -4.62, all p Ͻ .05, for all ages except age 23 marijuana expectancies, t(249) ϭ 1.44, p ϭ .15. However, for the negative expectancies (ADHD: M ϭ 2.15-2.50; non-ADHD: 2.29 -2.57), only age 21 marijuana expectancies differed significantly, t(249) ϭ 2.52, p Ͻ .05, with ADHD participants (M ϭ 2.15) reporting lower negative marijuana expectancies at age 21 compared with non-ADHD participants (M ϭ 2.36). All remaining negative expectancy ADHD group comparisons were not significant, t(249) ϭ .94 -1.70, all p Ͼ .05. In the autoregressive models, the cross-sectional correlations between alcohol and marijuana positive expectancies (r ϭ .42-.60, all p Ͻ .001) and alcohol and marijuana negative expectancies (r ϭ .35-.52, all p Ͻ .001) were significant and positive at each age and for both groups (ADHD and non-ADHD).
Alcohol Use
For positive substance use expectancies and alcohol use ( Figure  1 ; 2 (86) ϭ 217.51, p Ͻ .001, RMSEA ϭ .08, CFI ϭ .93), there was evidence of expectancy specificity due to the presence of significant prospective associations between positive alcohol expectancies and alcohol use (␤ ϭ .13-.22, all p Ͻ .05) but no significant associations between positive marijuana expectancies and alcohol use. The significant associations between alcohol expectancies and alcohol use over time were primarily present for those without a history of ADHD, including cross-lagged associations between age 21 positive alcohol expectancies/age 22 alcohol use (␤ ϭ .22, p Ͻ .01) and age 22 alcohol use/age 23 positive alcohol expectancies (␤ ϭ .20, p Ͻ .01). Based on the consistent statistical significance of the coefficients, moderate stability for positive substance use expectancies and alcohol use over time was observed for both groups (␤ ϭ .35-.66, all p Ͻ .001). Only some of the cross-sectional correlations between positive expectancies and alcohol use were significant (i.e., positive alcohol expectancies and alcohol use at age 21; ADHD: r ϭ .22, p Ͻ .01; non-ADHD: r ϭ .27, p Ͻ .01, and age 22 for non-ADHD: r ϭ This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
.16, p Ͻ .05). The model accounted for a significant amount of variance in alcohol use at age 29 (ADHD R 2 ϭ .22, p Ͻ .001; non-ADHD R 2 ϭ .41, p Ͻ .001), but neither alcohol, nor marijuana, expectancies predicted alcohol use 6 years later at age 29.
For negative substance use expectancies and alcohol use ( Figure  2; 2 [86] ϭ 194.04, p Ͻ .001, RMSEA ϭ .07, CFI ϭ .93), there were two prospective associations but, overall, a lack of evidence of expectancy specificity. One significant prospective association between negative alcohol expectancies at age 21 and alcohol use at age 22 (␤ ϭ .19, p Ͻ .01) was opposite in direction to the expected (more expectation of negative consequences predicting more frequent alcohol use). The other significant prospective association was between negative marijuana expectancies at age 22 and alcohol use at age 23 (␤ ϭ Ϫ.17, p Ͻ .01). Both of these associations were present for the non-ADHD group but not for the ADHD group, and the association was significantly stronger for the non-ADHD group compared with the ADHD group. Similar to the positive expectancy and frequency of alcohol use model, both groups demonstrated stability in the statistical significance of the coefficients for negative substance use expectancies and alcohol use over time (␤ ϭ .33-.71, all p Ͻ .001). Only some crosssectional correlations between negative expectancies and alcohol use were significant (i.e., negative marijuana expectancies and alcohol use at age 21; ADHD: r ϭ Ϫ.18, p Ͻ .01; non-ADHD: r ϭ Ϫ.27, p Ͻ .001, and negative alcohol expectancies and alcohol use at age 23 for non-ADHD: r ϭ Ϫ.18, p Ͻ .01). The model accounted for a significant amount of variance in alcohol use at age 29 (ADHD R 2 ϭ .22, p Ͻ .001; non-ADHD R 2 ϭ .43, p Ͻ .001), but age 29 alcohol use was not predicted by prior alcohol or marijuana expectancies.
Marijuana Use
For positive substance use expectancies and marijuana use (Figure 3 Figure 3 . Frequency of marijuana use with positive substance use expectancies. All reported coefficients are standardized and reported as attention-deficit/hyperactivity disorder (ADHD)/non-ADHD. Bold paths indicate a significant association for at least one group, and paths in gray indicate a path that was significantly different between the groups. ‫ء‬ p Ͻ .05. ‫ءء‬ p Ͻ .01. ‫ءءء‬ p Ͻ .001. This document is copyrighted by the American Psychological Association or one of its allied publishers.
expectancy and frequency of marijuana use model, both groups demonstrated stability in the statistical significance of the coefficients for negative substance use expectancies and marijuana use over time (␤ ϭ .34 -.83, all p Ͻ .001). Some cross-sectional correlations between negative expectancies and marijuana use were significant (i.e., negative marijuana expectancies and marijuana use at age 21; ADHD: r ϭ Ϫ.26, p Ͻ .001; non-ADHD: r ϭ Ϫ.44, p Ͻ .001, and negative alcohol expectancies and marijuana use at age 23 for non-ADHD: r ϭ Ϫ.19, p Ͻ .01). The model accounted for a significant amount of variance in marijuana use at age 29 (ADHD R 2 ϭ .49, p Ͻ .001; non-ADHD R 2 ϭ .47, p Ͻ .001).
Discussion
These findings partially support the specificity of both concurrent and prospective associations between substance use expectancies and the substances they assess. There was evidence of specificity for both positive and negative expectancies, and this included one prospective association between negative marijuana expectancies at age 23 and marijuana use at age 29. These associations are particularly noteworthy given the significant correlations between alcohol and marijuana expectancies at each age. Although many of the associations between expectancies and substance use did not differ significantly between the groups, associations between expectancies and substance use were primarily present for young adults without childhood ADHD. These results extend our prior findings that have shown substance use expectancies to be less associated with substance use for those with childhood ADHD compared to same age peers without a history of ADHD (Harty et al., 2015; Pedersen et al., 2014) . These findings also have implications for expectancy-related interventions. Namely, expectancy interventions could be more beneficial if they are focused solely on a drug of choice rather than addressing other expectancies and substances of abuse.
Both participants with and without a history of ADHD demonstrated stability in substance use and expectancies during the early twenties. Research on the developmental period of emerging adulthood, which includes ages 18 to 25, has found that substance use, including heavy substance use, is relatively normative during the ages included in the current study. Thus, rates of substance use will often remain consistently high or increase during this time (Arnett, 1992 (Arnett, , 2000 . As young adults transition to adult roles and encounter new societal expectations, substance use usually decreases (Dawson, Grant, Stinson, & Chou, 2006; Littlefield, Sher, & Wood, 2009; Windle, 2003) . Similarly, substance use expectancies, which change as substance use knowledge and experience changes, are likely to follow suit (Donovan et al., 2009; Gillmore et al., 1998; Johnson & Johnson, 1995; Miller, Smith, & Goldman, 1990; Schell, Martino, Ellickson, Collins, & McCaffrey, 2005) , and proximal expectancies may be more strongly associated with substance use than expectancies from the early twenties, which could explain the relative lack of prospective associations to age 29 found in the current study. Because many in their early twenties have high levels of positive expectancies, changes in expectancies, or a lack thereof, may differentiate those who are at risk for higher levels of substance use later in adulthood. In addition, there is evidence of within person variability in expectancies, particularly those that are context dependent, during the late teens and early twenties (Lee, Atkins, Cronce, Walter, & Leigh, 2015) . Future research would benefit from examining stability in expectancies This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
and associations with substance use through adulthood across developmental stages and within subjects. The relatively modest number of prospective associations found may also be due to the high statistical bar set in these models, where prospective effects had to be demonstrated above and beyond stabilities and concurrent associations (Allison, 2009) . Most prior studies of expectancies and substance use do not use such conservative models. Our findings that ADHD was associated with lower expectations of positive substance use effects, and decreased associations between substance use expectancies and substance use, suggest that some characteristics of ADHD are interfering with the typical development and utilization of expectancies. Cognitive impairments associated with this disorder, including attention and working memory, may be responsible. These deficits invoke the dual process model of addiction suggested by Stacy and Wiers (2010) . Specifically, automatic appetitive cognitive processes may have a greater influence on behavior for those with poor executive control, especially working memory, such as in ADHD (Peeters et al., 2015) . However, rational cognitive processes that involve organized forethought and planning may guide behavior more for those with greater executive functioning (Thush et al., 2008) . As executive functions, including working memory, are known to be frequently impaired for individuals with ADHD (Willcutt et al., 2005) , substance use for this population may be driven less by explicit beliefs about substances and more by automatic processes. Insight into functioning is often lower among adults with ADHD histories (Sibley et al., 2012 (Sibley et al., , 2017 , and, although the specific mechanisms are unknown, it further supports the probability that future research on substance use expectancies among those with ADHD histories may benefit from the use of implicit measures. It should be noted that prior research examining implicit cognitions has found support for specificity of substance use cognitions (McCarthy & Thompsen, 2006) .
Both alcohol and marijuana expectancies demonstrated specificity in the analyses, but this specificity was primarily limited to positive alcohol and negative marijuana expectancies. The role of positive alcohol expectancies as a risk for emerging adult alcohol use compared to negative alcohol expectancies is well-established in the literature (Ham & Hope, 2003; Jones et al., 2001; McBride, Barrett, Moore, & Schonfeld, 2014; Oei & Morawska, 2004) , and it is somewhat surprising that positive marijuana expectancies did not operate in a similar manner. However, these results join a growing body of literature that finds a stronger protective role of negative marijuana expectancies in relation to the frequency of marijuana use among emerging adults compared to alcohol expectancies (Hayaki et al., 2010; Vangsness, Bry, & LaBouvie, 2005) . This finding may be due to the relatively lower frequency of use of marijuana relative to alcohol among young people and marijuana's illegal status in Pennsylvania at the time of data collection. Relative to alcohol, expectations of negative consequences may have stronger effects on behavioral choice for marijuana use. In addition, prior research has found that alcohol expectancies become less negative and more positive with drinking experience (Jones & Gordon, 2017) . Marijuana expectancies may follow a similar pattern, and these patterns may become more apparent with changes in marijuana policies or in relation to changes in marijuana use with age. Future research should examine changes in marijuana use and expectancies in relation to the changing legal status of marijuana.
Although there are many strengths to the current study (e.g., longitudinal data collection for both expectancies and substance use, well-documented history of ADHD), the adaptation of the CEOA for marijuana use may be a potential limitation, as some domains of marijuana expectancies are specific to marijuana use (Kristjansson, Agrawal, Lynskey, & Chassin, 2012) . This may be particularly true for young adults with ADHD, as qualitative work with adolescents and young adults with a history of ADHD has identified ADHDspecific expectancies related to substance use (Mitchell, Sweitzer, Tunno, Kollins, & McClernon, 2016 . These include symptom management, which would not have been captured in the measure of marijuana expectancies used in the current study. Future studies should include measures of marijuana expectancies that assess domains of symptoms or functioning that are applicable to individuals with ADHD. In addition, the study collapsed across all domains of positive expectancies and all domains of negative expectancies rather than examining associations for specific expectancy subscales. Examination of these specific domains, which was beyond the scope of the current study, may further clarify the associations between expectancies and substance use over time (Friedman, McCarthy, Pedersen, & Hicks, 2009; Testa et al., 2006) . In addition, expectancies for substances other than alcohol and marijuana were not available for the current analyses, and future studies should examine expectancy specificity for other substances of abuse that are frequently used among those with ADHD histories, such as cigarettes (Rhodes et al., 2016) . Finally, ADHD subtype differences, which may be differentially associated with substance use expectancies, could not be examined in the current analyses. Previous research has found differences in expectancy development associated with differences in hyperactive symptoms (Squeglia, Brammer, Ray, & Lee, 2016) , and persisting symptomatology due to differences in childhood ADHD subtype could be related to different levels of positive and negative substance use expectancies. The PALS sample was predominantly combined subtype in childhood, which prevented consideration of childhood subtype in the multiple group models. Examination of subtype differences, and, perhaps even more importantly, changing symptoms with age and deficiencies in cognitive functioning (e.g., working memory deficits) in relation to expectancies and substance use is an important consideration for future research.
The findings in the current study suggest that young adult cognition-behavior relations regarding alcohol and marijuana may have some degree of specificity beyond just a general sense of reward and punishment associated with substance use. These findings may partly explain, in addition to other factors such as legality and accessibility, the different rates of alcohol and marijuana use by young adults. However, these associations may be less applicable for special populations, which, in the case of the current study, is adults with histories of ADHD. Additional research examining implicit substance use cognitions, as well as other long-term alcohol and marijuana use outcomes, is needed to fully understand the lasting impact of childhood ADHD on both substance use cognitions and substance use.
